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^iy~2 - ^>y^7yu;uxjU7x>7s n - t 

e r t ~y^}V- 5-Xh^>'-2 --<>y5"7'/'j;U 
7.;U7x>7 5 H, N - t e r t -T^^Jl/- 6 - X h=l^ 
2 -^>y^7yj;U7,;l'7x>7i N-te 
r t -7'5";U- 7 -Xh^^^x- 2 -^>y^7VJ;L'X 
;l'7x>7^ h\ N - t e r t -7*^;U-4 h + '> 
-2-^>^/5"77'J;i'7.JU7x>7i h*, N- t e r 
t -7'f^;U- 5 -7" h^^v-- 2 -^>'/f-7V^) }V7.)V 
7x>7^H, N-tert - 75";U- 6 - 7 h ^^v- - 
2 -^>y^7yU;U7;U7x>7 5 K. N - t e r t 
-7^;U~ 7 - 7 h^>'- 2 -^>y5'7 7U JU7;U7 
x>7aK, N-X5">il/- 4 h-^v- 2 -^>yf^ 
7yj;i/7;U7x>75 H, N-X^;|/- 5 h^i' 

- 2 -^>75^7^/'J;i'7;U7x>7 = K, N-x^;u 
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- 6 - / h^^v-- 2 -^>y5'T'/'j;UX;i^7x>7^ 
h*. N-X5^;U- 7 h4^->- 2 -^>y^r yjJU 
X;l'7ac>7^K. N-X5^;U- 4 -X h^->- 2 

>y5'7yj;ux;u7x>7^ h*, N-xf^;i/-5-x 
h^i>- 2 -^>y^7yu;ux;i'7x>7a h\ n- 

X^'JU- 6-Xh + ->-2 -^>V^7V^) }l7.)iy Ji 
>7 5 K, N-X^'JU- 7 -X h^->- 2 -^>y?7 
yj JUX;l'7x>7 = K. N-X5^Jl/-4-yh^>'- 

2 -^>y5"7yu;uxju7x>7s K, n-x^ju- 
5 ~y h^^v-- 2 --c>yg^7yj ;u7.;u7x>7S 
K, N-x5"ju- 6 -y h+->- 2 -^>y^7yj;u 

X;b7x>7^K, N-X^";!^- 7 -7"h4^->- 2 -'^ 

>y5'7yj;u7.;P7x>7^ k, N-i^^:? □^=^^->;u 

- 4 - h=^^->- 2 -^>y5'7yU;UX;i'7x>7 5 
K, N-->i7 0^4^->;i.- 5 -;)< h + ->- 2 -^>y5^ 
7yU;U7.;U7x>75 h\ N-v-i? D^^->;U- 6 - 
/ h4^->-2-^>y^7'/U;i/X;U7x>75 h\ N 
-zy^n^^~>}i^- 7 h=^->- 2 -'^>y^7yu 

;i/x;u7x>7i N-v'i^ □^=t^f^;u- 4 -X h=^^ 

v'- 2 - ^>y^7yU;UX;i'7x>7S h*, N- ->r^ 

D^4-->;i'- 5 -X 2 -^>y^7^/u ;px;u 

-^>y5'7y"J;UX;l-7x>7 5 h\ N-v^ 

->;p- 7 -X h^->- 2 -^>y5^7yu;ux;u7x> 

7 5 N-^'^^n^+v'JU- 4 -7'I-^->- 2 -a:> 
y5^7yU;L'X;P7x>7 5 h\ N- '>i7 □^^->;^- 
5 -^h^^^v- 2 -^>'/5^7yu;ux;u7x>7s 

K, N- □^^->;U- 6 -7' h^^v-- 2 -^>y5' 

7yU;UX>il/7x>7 5 h\ N-'>^a^^->)\^- 7 - 

7'h4^'>-2-^>y?7yU;i'X;U7x>75 

N, N- i/v-^:? O^^v^Jl^- 4 h4^->- 2 -^>V 

5^7V'U>'UX;L'7x>75 N, N - >^->i7 n^^;> 

5 f-^v-- 2 -^>y5^7yj;ux;U7x>7 

5 N. N- v^i-i? D^^^i^;!/- 6 h^^v-- 2 - 
^>'/f^7yU;UX>lU7x>7S h\ N, N-z^z^^a 
^+->;U- 7 h + ->- 2 -^>y5^7yj;L'X;i'7 
3i>7i K, N, N->^->i? D^=^i>JU- 4 -X h4^5> 

- 2 -^>y^7yu;ux;i/7x>75 h^, N. N-v^ 
z^C^n^^iyJV- 5 -X ^>^->- 2-^>y5^7'/U;i' 
x;i'7x>75h*. N. N->^>'i7n^^->;l/- 6 -X 
h^ix- 2 -^>y5'7yj>iUX;i/7x>75 h\ N. 
N-vv-^ D^=lP'>;U- 7 -X h^i^- 2 ~^>V^T 
yj JUX;U7x>7 5 K, N. N- vv-i? D^:^'>J^- 
4 -7" 2 -^>^/5^7y u;uxjU7x>7 5 

h\ N, N- vf>i^ o^+'>>iU- 5 h4^->- 2 
>'/5^7'/U;UX;i/7x>7i K, N, N-i^f^i^n-x 

^->;u- 6 -r/K^v- 2 -^>y5^7yu;L'x;u7x 

>7S h\ N, N--:/->:^ □^^->;L'- 7 -7" h=^^'>- 
2 -^>*/5"7yj;L'X;l'7x>75 h\ i^-4-;?tK 

4^'>- 2 -^>y^7y'j;i/i^x;u7-< h:. v'-s-y 



h + v- 2 -^>y^7yj;P':^x;i/7'< K, 

/ h + v-- 2 -^>y^7'/'J;i/>^XJU7^ h\ v-7 

h + ->- 2 -^>y^7yu;^vXJ^7^' K. f^- 
4-xh^v-2--^>y^7y'j;u>^xjU7^ h\ 

- 5 -X h-=r>'- 2 -^>V^7V'J )Vi^X)Vy 4 

'>'- 6 - X h^v- 2 -^>y5^7yu ;i/':/x;i^7>r 

F, 7 -X h^i>- 2 -^>y^7yU JUi^X;i'7 

^ h\ v-4-y h^->-2-^>y5"7y'j;uvx;t' 

7^ t^, 5 -7'h=^r'>- 2 -'^>y-3^7'/U;i'VX 

xji/7^ h\ >'-7-yh^->-2-^>'y5=-7yu;u 

i^x;U7>c K. 4 -pt h^v'- 2 -;>t;U;^7'hOy5^ 

7>^;i'M«}J®. 5 h-4^'>- 2 -;<JW;^jn-^>y9^ 

7x;i^M«B^. 6 -7^ h4^->- 2 -;<;U;^7' l-^>y5' 

7>'>iUMfiii®, 7 h^'>- 2 -/;!/:^7'h^>y^ 

7>?JUMS1^. 4 -X h^'>- 2 -pt;l'^7' h^>y5^ 

7':/J«SJ:^. 5 -Xh=t^->- 2 -^;U:^7'h^>y5' 

7i^;«SJi^. 6 -X h^v-- 2 -;^;U:/77' h^>V^ 

7>^;u£E§a^, 7 -X h4^->- 2 ->;^;^7'^-^>y^F 

7vJ««i:^, 5-7^h4^'>-2-^;i/:^J7'h^>y5^ 
7v;P®|Qi®. 6 -7^h^->- 2 h^>y5F 
7v>iU^^a, 7 -ah^v- 2 -;*;U;0 7'h^>y5' 
7>?;«S1^, 4-;?^h^>'-2-/;U;/j7'h^>'y5" 
7>f;l/tS^, 5-;< h4^'>-2 -pt;U;^ah^>yf"7 
>^>IU^^, 6 l-^->- 2 ->^;^;^7'h^>y5'7v 

^i^, 4-xh^'>-2-^;U;^37'h^>y?^7>';U^ 

5- Xh^->-2-;<;U;^?7'h^>y^7>^;U^ 

6- Xh^->-2-;^;i';f37'h^>y?^7>^;U^ 

j^, 7 -X h^->- 2 h^>y^7>^;u^ 

5- y h^>'-2-;<;b;^7'h^>y5^7>';U«S 

6- ah^>'-2-^JW;tfrh'^>y^7>^;t/«3 

m.. N-xf^ji/- (4 h^v-- 2 -^>y?'7yu 

;U) XJUXxXSK, N-X5";U- (S-^h^v- 

2-^>y^7yu;u) x>iU7x>-r5h\ n-x^;u 

- (6 h^-V- 2 -^>y^F7V'J;U) X;U7x> 
^5h\ N-x^;i/- (7 h=f 2 -'N:>>/f^7 
y'j;w x;u7x><5i-\ N- t -y^ju- (4-p^ 

h^->- 2 -^>y5'7yU>'l') XJPXxXSK, N 
-t-'y^JV- {5-/ h + '>- 2 -^>y^7y'J 
x;U7x>-f5h^, N-t-a^;i/- C6-;)th-^ 
2 -^>75'7yj JU) X;U7x>'1'5H, N- t 

(7 -pc h^->- 2 -^>y5'7yj JU) X 

;U7x><5K, N->^7 D^^^^i/;!/ (4-/h^v- 
2-^>V^7V0)\^) XJU7x>-f5H, N-v^'a 
^4^'>;U (5-;< h4^'>-2-^>y^7VU>iU) X;i/ 
7x>'f S N-'>i7n^^v;U (6 - ^ h + ->- 2 
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(7 h4^->- 2 --^>'/5"7y'J;U) 
xX^h*. N-X^;U- (4-Xh4^->-2-^>y 

5'7'/u;u) x;u7x>-i' = K, N-x5^;u- (5-x 
h^>- 2 -^>y^7'/'j;u) x^u^xXSK. n 

-JL^}V- (6 -X h^'>- 2 -^>y5^7y 'J>iU) X 
;l'>'x><SK. N-X5^;l'- (7 -Xh4^->- 2 

>yf"7yj;u) x;u7x>"i'^ k. N-t-y5";u 
(4 -X h^->- 2 -^>^/5^7yu;u) x;u7x>-r 

^ h*, N- t (5-Xh^->-2--^>V5"7 

7^;u>'x>'i's h*. N- t (6 -xh 

4^>'-2-^>y5"7yj;u) x;u7x>-riK, n- 
t-y5";u (7 -X h^^^v-- 2 -^>yf^7yu;L') x 

;i/>'x><l' ^ K, N- i^i? n^^^i^iU (4 -X H4^->- 
2-^>'y^7yU;U) X;U:7x>'f5K. N-->i7n 

^^v-jp (5 -xh^->- 2 -^>^/^7yj;w T.;!' 

>'x>-rsH, N- ->^n^4^'>;i. (6-xh^>'-2 

-^>y^7yj;i^) x;i-7x>-f s h', N-->i^D^ 

4^->Jl/ (7 -X i-^->- 2 -^>y^7yU JU) 7.JU:7 
x>-<5 1^. N-X5^;U (4 -T^h^i^- 2 -^>y5^ 

7yu;u) x;L':7x>-i'^ h> n-x^'ju (5-3^h^ 
2 -^>y^7y"j;u) 7.;u7x>^sh\ n-x 

=^)V (6-y h^->~2-^>y?7yU;U) 7.;l/7x 
>'1'SK, N-X^^;!/ (7-:rh^>'-2-^>y5^7 

x;i/-7x>-f 5 h\ N-t-:r5^;i/ (4-:/h 
::t^'>- 2 -^>y5^7yj;i/) x;u'7x>-< ^ i^, n- 
t-:/^;u (5-:7h4-->-2-^>y5^7yu;u) ;^ 
}Vyx.>^^\^. N - t (6 - 2 - 

^>y5"ryj;u) xju:7x>-rsh\ N-t-:/5';u 

(7-yh^>'-2-^>y?^yyuji/) ::^.;u7x>< 
N-v-i? D^^v-;!. (4 h^->- 2 -^>y 
5^7yu;u) x;u:7x>'f^h\ N-i>i?n^^f/;u 

(5 h=t^'>- 2 -^>>/?7yu;w x;i'yx>'f 
5 h\ N-->i^ p^=f>';i' (6 -:/h=*^'>- 2 -'S>'/ 
^7yj;u} x;u:7x>-rsH. n-v-^p^^^vju 

(7 h+v- 2 -^>^/5^7yu;u) x^u^xx 

-^;U;^37'h- 4 -X5';L'^>y5=-7>^;i', 2-;^;L';^j 

-x^;u^>y5F7-;^;i^, 2 h- 6 

7i^)V. 2 h- 4. 5 - i^^ 5^;^^ >^/^7 
2-^)Vtiyh-A, 5 ->=X5^;U^>y^7i^ 

2-y^j^;fjrh-4-7xx;u^>yf^7v^;u, 2 
-;^;u;ti:/h- 5 -7xxju^>y^7>^;u, 2-/;u 
h- 6 -7xx;u-<>y5^7v;u, t'x- (4-^ 

'^}V^yV^7V^))\^-2) h\ t'X- 

(4 -xf^;u-;>y^7yj;u-2) >^if;u77<K, 
t'x- (5 ->5^;i^-^>y^7^/'j;u- 2) v^+J-juxz 

-fK. t*X- (5 -X^;U^>y^7yU;L'- 2) i^-tt 



;U77<K, t'X- (6 -;<9^;u^>y5"7y'j Jl.- 
2) f:^-tt;u:7 7'r h\ t'x- (6 -x5^;u^>'/f^7y 
'j;u-2) >?ti-JU-7 7< H, t'X- (4, S-v'/?";!/ 
^>y^7'/U;U-2) i^+f;U77< h', t'X- C4, 

5-vx5';u^>y5^7'/u;u-2) >^if;u7 7< K, 

fx- (5 -7xx;U-^>V5"7yUJl/-2) v1t;U7 
7-1' K. t'X- (6 -7xx;i/^>y5"7'/'J;U- 2) 

vit;u7 7'r h*i?*^^tf en^, ^Tfe, t*x- (4- 

^'^}\^-<yV^7V'))V-2) z^^Jl^yy-i t*x- 

C5 -/5^;t/^>y^7yj;u- 2) vij-jU77'f h, 

K-4-;<5^;P^>yf^7x;US:r5, ;<JU;fjy 

5 ->^;p^>y^7>^jL'. o. o' --yy^-ji^i^ 
"^^tvymwm. o. o' vrDtr;u>^f^^u > 

CO 0 3 1] ?:c*3, :^^^tc43ViTH. ^^r-y^-^fA^ 

2(c=b=fAfijc^i 0 omgHPtc?^bT5 omfimr-e 

^Y'yr=i'A^2t'fctb^-Xd'A®3C07i^;&^^ge 

XifAi:<^14^/\-^>X^m/iV\ Sfcg^m^^mOM 
V-yr=rA^2(C^5i5^fffl]^Jiim^SB^bTt)ct<, ^ 

ntcjzo. ^-xiXAgSTS^^a^TssTcorBi^r^xv 

to 0 3 2] :*:^?gtc43ViTJi, VrfAg 2 i-C 

^1 0 0SmH5tC^bT7 om&^}^J.±(D7.^U>zr^ 
i^X>d'A (SBR) <&^i6^::i:;:>W^UV^. SBR 
0Sfieii5^^Ttii^14sg5^'f ■VtCjRib^ns^^^ 

[0 0 3 3) ^tz. ^mmti'Xtj'-Tr^yy'yy^^'^ 

:iom7t>^5 OSSHB^^^Tti-^HOr^^^^tt^gfe^T 
^Clt^^^T^r, 1 3 0MSgli^^^^ti^^lBJi\ 

^omm^mttmmm (N2 sa) \t, ^^L<\t8o 

- 1 8 0m2 /gT^^o cmiASTM D4 8 2 0 

^0-yy^)\^y^u-bm^& (dbp) ti, iff^u< 

ti9 0 cm3 /I 0 0 g:i^±T^^. ;intlASTM 
D 2 4 1 4 - 9 SmizmmLX^i^i^n^o Nz S AfS 
7)^8 Cm 2 /'g7^T^TM^^$fe't4cOff.}#/i5-l-^T?^j:< , 

Piizt!-^^yyyyc^<D^^i^hB:<u<. mmm^i^ 

CO 0 3 4} 3^%^tc43ViTti, -<-XlfAM3cDi|>id^ 




hUy KffitlI$iC0 4 0 %-8 0 XX'^m^tXhiyy Kir 

SUATf^JE2. 0 k g/cm2 T?^S«CC7)F^J!EIC^ 
[0 0 3 5} ^-X:lA^3(t. 

0- 90%, ctoiffSU<ft4 0-6 o%T*S¥^:;^ 

^g^$(73#IJS*^e2 0%ii;^±<7?{a:gST^SCli:(i. ^ 
T^^J;^tZ-r^;tS6T^^o i^tC^— XrfA^ 3<7)± 

JS7;?^^s!i$<D^/S7:i^^ 3 o%'-9 o%<D^m\z$>^t. 
y yzij^m 2 t^-x rfA^ 3 (D^mit^mmit b 

^, ^■\">'yd"A@2 i:^-7.=fA^3 i:(7?#:*tttti, 
$?Sb<til : 0. 5-1. 0, $etC?ffSb<Hl : 
0. 6-1:0. 8T'*0, Ctl\tzSA(DWihm&(Dm 

•yr^/iie). ^v•y:7'r3'A7^^^^-^^^.i±se<O^S7:^WSL 

[0 0 3 6] Sfc, hU-y H^f^iSBd^'^, hU^;/ K|g® 
^T-(D^g:^[^|?;5^. =£^T ^ >^ D p*^ tZiD tt ^ =^ V -y 
rrfAM2i^-7.=fAM3<h(^^*Si:t;&^9 : 1-2 : 

^i^r^^x^i^^^^^u-fy^>immm\zi]ut:)^^^\z 
mmz. ^o^^L<n. mm^m\z^\^^x, a 

T ^ JfPMT ^ tniS^ - X =r A tfii^T ^ ^ 2 (T; 

1- i) - CD) d^To C-f) titrD°D»#. (o) \t^^ 

[0 0 3 7] ^^^^MRP^f^^r^X-y hj^ggi^OliggiDig- . 
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^mr^tthiz. gH^^cr)#m7:»^^-<-x3'AO'::7x 

y hM^^-V-yr3-A<7)^ntCtt-il 0 5%t^Ji(C^5^ 
\ Q SX^mX^^t. -yT'd'Ai^-Xin'ACOfi 
[0 0 3 8] ^tz. ^ryy:iJ^(D2QQ%W^n(Dn 

ji^(M3oo)o, 10 or. A: zmmmw^(D^m. 
ib^T^U 0 0- 1 6 0 ^-7.=fAco|s]^fi^{b^75^ 

1 0 0- 1 5 0 0 , :'5^0^-Xd'AO||?i|e!{b^75^ 

^V'yy=fA.i;0fct£<nc^)C:<h;5^i^^U^i, 
:^AC0MfB.^®^b^^U 6 0 %^^^^75\ ^rcH^- 
7.=fACO-tn7&n 5 0 t-i^X-y hf^flgCO<£T 

tj, '^-x=fAw:^75^^ff5^^^T{^ffl^n, ^^ffl^r^i 

[0 0 3 9] '^<h\Z. ^— X3'A® 3C?:):^'l';U£^zfA 

1 0 oMMSBtcMu, ^ ^m.mM^xr\zr^tzij^ 
<Dm^mtt^'PU<^^\^^^. Mt::iff*L<(i3 oms 

[0 0 4 0] ^^\z'^rz. ^^m\z^^^x\^^\vyzi 

AM 2 i:^-X=f A^ 3 C0tlfe-^c0'foO^^^;Ci:-&s£^i: 
T-5fc5?). iJ^tc^-xrfAOiiXi^^lfflx^'l'irfie^^cT) 
f^li1±^f6]±$-d:S@6<)T. ^-x=rA^l::jgfil*i^=f 
A^ijc^i 0 ossHBtc^tbo. 5 mseii- 5 mfigSIH^ 
T^tj;!.^ ij-^fj'^^mmonmtmzm^ts.^^f)^. ^ 

K^-^^'JX^U'VxU^^'U'-h, ^Ut*x 
:?ttijrDeU'>, J^t'JX5^U>a?>£fflVi^t<fcVi. 

rgAr^«iJ|cD;<c$ti 1 T'x-;U:<i^e, 2 0 T"x-;i/a^ 
T7&^ZfA(7)i|XfigK^±tC?c5:^0^TS.§o 
[0 0 4 1] T^cCiS, ■^^^(D'^%XK>'7i>r)V^'i'^<D 

AmfiK^mt'ti. ±.t^m.^<Dm. ^\mim\^ vvt^T.. 
iz^'^nx^^^^mm^mmr^ctt^x^. mz^^^ 

[0 0 4 2] 

mmm] 'Aiz:$i^Bn^^mm^u]t^M\zm-v'\^^xm 
mmm i - e . it^m i 

h 1/ '7 K<Z)=^ ■\' -y riT A:&^^-X ITA t LTT 
sSO^l H^r^TA I A- I E<&ffll.^T. 2 0 5/5 5 
R 1 eit-rXcO&il^-r^r^&Kf^bfc^ 7k:fe, -^'x-yh 

^m^^X2 5X:X, ?&M<hbTi]>5? 'J- h^fflVi. 1 
•*^>yMz-D^ 1 0-[s]^S£-U""4-'^2.'^^l^^, ^t^.L^ 
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=fAm/7Sc!fe I A=& 1 0 0 ti.X^^<DZ[L.\Z-D^^Xi^^ [0 0 4 3] 
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A-fi^^-^ h 4 3M BH^ami C^) 
S i 6 9 T'CTy^^ 

[0 0 4 4] 'A\z. ia:f^^-i'i'tcoviT. m^nmt. m 
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ATP^JBE2. 0 k cm^ xmMn:L<Dp^f£\zM^^'r 
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